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REPORT  OF  THE  DIRECTOR  OF   111  I  -  ROYAL 
UUSKRVATORY    HOXOKOXO     FOR  THE  YEAH    191(1 


I.       (  ii:ui  SI»S     INI)    Hi  ILDING8. 

Tlie  grounds  were  kepi  in  order  by  the  Botanical  Departmenl 
with  the  assistance  of  the  Observatory    oooliea      The  growth  "I   the 

l,lue  gross    ophiopogon     plantation   has  been  ( siderobly  retarded 

drought. 

Three   snakes   were    killed    in    tin     grounds   in   the  month   ol 

tnber;  two  H  I.  et  long  and  one  a  feel  long  \  I  airtli  waa  Been, 
luil  escaped 

The  buildings  were  repainted  in  the  spring,  and  the  roomn 
i  washed 

In  the  month  oi  <  Ictober  the  water  supply  was  improved  by  the 
installation  of  n  cistern  on  the  roi  >1 

1 1.     -Mil  ROUOLOOIC  \l      INSTRUMENTS. 

Keic  Barograpi  rhe  instrument  was  dismounted  on  March 
17.  the  l<  ns  cleaned,  and  a  new  J  r  the  temperature  com- 

pensator fitted. 

Beckley  AnemograpJi.  This  instrument  was  oiled  once  a  month, 
and  the  orientation  of  the  head  checked  r»ceasionally. 

]),  logrnph.     The    head  was   oiled   once  a   month,  and 

ihe  Bpindle  »l  the  float  cleaned  and  oiled  once  a  week.  The 
trientation  ol  the  It  ia  I  was  che  iked  -       illy. 

The  monthly   results  nl   comparisons  with   the   records  ol    the 
x  Aneni   groph  since  the  installation  of  the  Dines  instrument, 
in  April  1910,  are  given   be) 


Factoi  (Dines  - 


M..1.1I 


1910.     191 1.    1912.     1  ■ '  :      '9«+-     '91  '"■ 


January,  ... 
February,   . 

Marc  I 

April 

M:n 

.fun  • 


I'M 


2*34 
2-30 


1  \  1 


-  ; }        2-03       2"    - 
2-40       2*o6       -  -  J 

2-04.  2'26 


2-33       2-26 
2"34 


ii\       2  •  1  o       2  -44 


July,    214 

\  ignsi 2-07 

S  picmher 2  18 

lober 

N<n  em  lie  1 2*28 

nl»er 2*23 

"i     u 221 


22 1 
2  31 

2*2" 

2-',  I 


- 


2 '  49 


2-5 1 


1*7 1 
254 


-'  +  - 


2-25 

2-33 

2-13 

:  :■ 

21; 

1  11 

2       " 

2  J8 

1  1 1 

221 

210 

'       ~ 

• 

■    - 

210 

111 

:   1  1 

Therm om.eters. — All  thermometers  in  use  were  compared  with 
the  Kew  Standard  in  winter  and  summer. 

The  following  table  shows  the  results  of  comparisons  between 
the  Kew  Standard  purchased  in  1884  and  a  Griffin  Standard  of  Jena 
Normal  Glass  purchased  in  1014.  When  compared  with  the  Na- 
tional Physical  Laboratory  Standard,  in  April  1014.  this  thermometel 
required  a  correction  of  0°'091<\,  which  has  been  duly  applied  :- 

Kew  Standard  Griffin 

Dnte.  647  29996  K  — G 

{corrected  > , 

1 9 1 4  .July  2 81*82  8172'  +OMO 

191 5  January  19 6o*oo  59*86  +0*14 

[915  September  29, ...  90-00  x9'9.}  +0-07 

1916  January  12, — ..  55"00  54'95  +0*05 

1916  September  i;    ...  Xo'oo  79*88  +0-12 

191 7  January   16. "4'6o  54"4^  +012 

191 7  January  17,...    .  49'4'  49'24  +  o'i7 

The  results  indicate  that  the  Kew  Standard  No.  647  reads  0°T1 
too  high;  a  very  small  change  in  thirty  years. 

III.- -Meteorological  Observations  at  the  Observatory. 

Continuous  photographic  records  showing  the  variations  of 
barometric  pressure  were  obtained  with  the  Kew  barograph,  and 
automatic  records  of  the  direction  and  velocity  of  the  wind  with  a 
Beckley  and  a  Dines-Baxendell  anemograph,  modified  as  described 
in  the  Report  for  1012.  The  amount  of  rain  is  recorded  automa- 
tically by  a  Beckley  and  a  Nakamura  pluviograph,  the  amount, of 
sunshine  by  a  Campbell-Stokes  universal  sunshine  recorder,  and  the 
relative  humidity  of  the  air  by  a  small  Richard  hair  hygrograph. 

Eye  observations  of  barometric  pressure,  temperature  of  the  air, 

and  of  evaporation,  were  made  at  each  hour  of  Hongkong  Standard 
time.  The  character  and  direction  of  motion  of  the  clouds  were 
observed  every  three  hours.  Daily  readings  were  taken  of  self- 
registering  maximum  and  minimum  thermometers. 

Principal  Features  of  the  Weather  in  1910. — The  principal 
features  of  the  weather  in  1916  were  the  large  departures  from 
normal  wind  velocity  in  the  different  months,  and  the  heavy  rains 
from  May  31  to  June  13,  when  30'675  inches  fell,  followed  by  a 
drought  from  October  25  to  the  end  of  the  year,  when  only  0  " '  I  :'."> 
of  rain  fell. 

Barometric  pressure  was  considerably  below  normal  in  February 
and  June,  and  considerably  above  norma!  in  July.  The  mean  pres 
sure  for  the  year  was  29!,1S"832,  as  against  29lu9"836  in  L915  and 
29'""  '8-1  I  for  the  past  33  years. 

The  liighesi  pressure  was  30il>s  '332,  on  January  LI,  as  against 
30'n  '375  in  1915  and  30lna/509  for  the  past  33  years.  The  lowest 
pressure  was  29'"""3U4,  on  A.ugus1  LI,  as  againsl  J '. >  '  •  ."> . >  I  in  L915 
and  l'S"'  "735  for  the  past  .",.">  years, 


The  temperature  of  the  air  w  lerablj  belo^  normal  in 

March,  and  dorately  above  normal  in  February,  Maj  and  Au 

I'he  mean  temperature  for  the  year  wa     7\    •        against  ~.'i    I  in 

1015  aud  71    8  foi  the  past  The  highest  temperature  wae 

■■    l.  on   Augusl   5,  as  against  93    I  in  L915  tnd  97  0  for  the  pasl 

'.  years.     The  lowesl    tempo  rat  un  D  ."..  on   January    24,  as 

isl   M  7  in  L915  and  •"•"  0  for  tin   past  33  yea 

The  wind  velocity  was  above  normal  in  February  for  the  firsl 
time  Bince  Augusl  1911,  except"  in  Jul}  I'-'!  I,  when  it  was  also 
lightlj  above  normal  -  The  monthly  departures  from  normal  were 
unusually  large  in  1910.  The  un-.ui  velocity  was  considerably  above 
normal  in  February,  March,  June,  and  September,  and  considerably 
IjoIow  in  January,  April,  .Inly,  ami  August.  From  October  to 
iber  il  was  moderately  below  normal.  The  mean  velocity  for 
the  year  was  I2'2  tn.p.h.  or  0'6  m.p.h.  below  normal.  This  is  thi 
greatest  mean  velocity  since  I'.il  I,  when  it  was  L2'9  m.p.h. 

The  maximum  velocity  for  one  hour,  as  recorded  by  the  Becklej 
Anemograph,  was  55  miles,  at  0h  on  September  7,  a-  againsl  5fi 
miles  in    1915  and  "108  miles  for  the  past  The  maximum 

squall   velocity,   as  recorded  by   the    Dines-Baxendell    Anemograph, 

was  at   the  rate  of  65  m.p.h.,  ai  ii    i'ii"  ..I,  September  ~.  a-  againsl 
159  m.p.h.  in  1915  ami  L05  m.p.h.  for  the  past  6  years 

As  anticipated  then  has  been  a  partial  recovery  from  the  \.  r\ 
I  .w  wind  velocities  "l  1915,  but  at  present  there  an'  no  Bigna  "i  the 
wind  records  giving  the  normal  values  "i  former  years. 

Rainfall  ui  Four  Stations.  In  the  following  table  the  monthly 
rainfall  at  the  Observatory  is  compared  with  the  fall  at  the  Police 
Station,  Taipo ;    the  Botanical   Gardens;   ami    the   Matilda  Hospital, 

Mount     Kelle! 


M'.ntl,. 


Janiuiry,  . . 

Kobi  urn  \ .  . 
March,  "... 

April 

Mnj 

Jt 

.Inlv 

\  1 1  _:  n  -  f 

Septi  lulu  i. 
<  October,  ... 
N       mbcr, 
ruber, 


( Ihservntory 

i  A  owloon  . 

Polici 

/ 

Botanical 
Gnnl 
Hongkong  >. 

Matilda 

Hospital 

Hongkong  1. 

i in  lit  J. 

in 

In  g. 

null    t. 

in  (In  g. 

V  75 

r*74 

5'9° 

[•305 

1*30 

r6i 

'It 

0-355 
r'*95 

55^ 

0-44 

0-24 
6-oo 

1  2-9  15 

12-49 

1  [-65 

16-32 

}2*l8 

>7 

26*2  1 

8-295 

20-03 

\\  I 

956 

10^20 

1 1  •  10 

0-730 

1  7  1 

• 

0-075 

— 

o-o6 

o-io 

0-05 

0*03 

o-oS 

0*04 

\ 
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Floods. — The  heaviest  rainfall  occurred  as  follows 
Period. 


May 

31"  2b 

to  -1  une 

13'-  6h 

June 

21  12 

..  June 

26    0 

July 

(5     1 

„  July 

in  11 

Angusl 

111  22 

,,  An  gust 

20  17 

Septembei 

17    3 

,.  September 

21    8 

September 

26    3 

.,  September 

28    8 

Amount. 

Du 

ration. 

Inches. 

77 

ours, 

30675 

117 

3'82< » 

19 

7110 

22 

2 -780 

16 

3- 170 

12 

4  195 

17 

oring  the 

heavy  rains 

Landslides   occurred    in    several    places 
from  May  31  to  June  13. 

Drought. — A  serious  drought  commenced  on  October  4  and 
continued  till  the  end  of  the  year.  The  only  rain  which  fell  during 
this  period  was  0'59o  inch  from  October  20  to  24,  0075  inch  on 
November  21  to  22.  and  0'050  inch  on  December  23.  Light  rain,  to 
the  extent  of  0"345  inch,  fell  from  January  1  to  8,  1917,  but  a  dry  period 
followed  until  February  6,  when  a  period  of  drizzling  rain  com- 
menced, 0T25  inch  falling  from  February  (i  to  12. 

Typhoons. — The  centre  of  a  small  typhoon  passed  within  20 
miles  to  the  west  of  the  Observatory  on  the  morning  of  June  2. 
The  maximum  wind  velocity  was  only  44  miles  per  hour,  however, 
at  22"  on  June  1.  The  maximum  wind  velocity  for  the  year,  55 
m.p.h.,  occurred  during  a  typhoon  winch  passed  about  150  miles  to 
the  south  of  Hongkong  on  September  0-7. 

The  tracks  of  15  typhoons  and  10  of  the  principal  depressions 
which  occurred  in  the  Far  East  in  1916  are  given  in  two  plates  in 
the  Monthly  Meteorological  Bulletin  for  December  1916. 

IV. — Publications. 

Daily  Weather  Report  and  Map. — A  weather  map  of  the  Far 
Last  and  the  Daily  Weather  Report,  containing  meteorological  obser- 
vations, usually  at  (i  a.m.  ami  2  p.m.,  from  about  40  stations  in  China, 
Indo-China,  Japan,  the  Philippines,  and  Borneo,  ami  daily  weather 
forecasts  for  Hongkong  to  Gap  Pock,  the  Formosa  Channel,  the 
south  coast  ot  China  between  Hongkong  and  Lammocks,  and  be- 
tween Hongkong  and  Hainan,  were  issued  as  in  former  years. 
Copies  of  the  map  were  exhibited  on  notice  boards  at  the  Hongkong 
Ferry  Pier,  tin;  Blake  Pier,  and  the  Harbour  Ottice.  One  copy  was 
sent  daily  to  the  Director  of  the  Meteorological  Observatory,  Macao. 
Forty  copies  of  the  Daily  Weather  Report  were  distributed  to  va- 
rious offices,  etc.  in  the  Colony,  and  a  copy  was  sent  daily  to  the 
Director  of  the  Meteorological  Observatory,  Macao.  Copies  were 
-ent  every  week  to  Lieutenant-Commander  Pradiyat,  Loyal  Siamese 
Navy. 

The  delivery  of  the  Map  and  Weather  Report  was  accelerated 
by  the  employment  of  an  additional  coolie  on  August  1,  and  in 
September  the  two  evening  papers  were  placed  first  on  the  ILi  «,| 
recipients  of  the  Weather  Report  to  ensure  its  publication. 

The  weather  forecast  was  telegraphed  dail\  to  the  ( 'ape  d'Aguilar 
Wireless  Station  in  time  for  distribution  at  1  p.m. 


Special  Weather  Re\  special  Weather  Reports  \ver<   i 

i  i  the  foyo  Kisen    Kaisha,   in   connection    with   the  Balvage  "f  the 
Uhiyo  Maru  ",  which  was  wrecked  on  Lauiuia  Island,  to  the  south 

est  ol  II'  'ii  gkon^   i  in  March  •"•  I 

Monthly    Meteorological   Bulletin      Th<    Monthl)   Meteorological 

bulletin,  which  includes  the  Dailj  W<  ither  Report,  was  distributed 

principal  observatories  and  scientific  institutions  of  the  world 

Beginning  \\  ith  January .  191(5,  the  dailj  and  mean  I rly  valui 

i  the  principal  mi  t<  cal  elemi  nte  have  been  published  in  botli 

liritish  ;in<l  (  '.<  l.S.   I  'ni 

A  charge  oJ  $10  a  year  is  made  for  supplying  private  firms  and 
idividuals  with  the  huh.   Weather  Ri  p  irl 

\iiscelln  A    monthly   abstract    "I   observations 

made  at  the  Observatory   is   published   in   thi    G        nment   '■ 
ami  daily,  monthly,  and  yearly   results  are  published   in  ili»'  Blue 

in  the  form  suggested  bj  the  I. I  n  Meti  irological  Office  for 

i  he  British  t  !olon*n  • 

Tin   monthly  departures  from  normal  of  the  barometric  pressure 
.ii  four  China  Coast  Ports  were  communicated  to  the  Commonwealth 
Melbourne,   in  connection   with   long   i  eather 

forecasts.  Monthly  meteorological  returns  are  forwarded  to  Symons's 
\\<  te  irological  Magazine,  and  annual  returns  to  the  Stock  Exchange 
i  ear  book  and  the  <  ■<  T  mial  <  Iffice  List. 


V.     Weather  Fore*  ists   \m>  Storm  Warnings. 

Daily    Weather    Telegrams.     Daily    weather    telegrams    from 

Ports,  rudo-China,  the  Philippines,  the  Japanese  Empire,  and 

Borneo,  for  the  construction  of  the  Daily  Weather   Map.  have  been 

ved  with  commendable  regularity  throughout  the  year.  The 
service  from  Vladivostock,  which  had  been  interrupted  since  Julj 
20,  1915,  "ii  account  of  the  war.  was  resumed  on  January  1  I.  1917 
Until  November  >s.  the  telegrams  from  Wei-Hai-Wei  were  frequently 
received  too  late  to  be  included  in  the  Map.  owing  to  Government 
demands  on   the  lines.     Since  ilii-  date  the}  have  been  received  in 

time.     Telegrams  have  been  received  spasmodically  from   Hoi- 
Pakhoi,  and  a  few  stations  on  the  Yangtze,  but  nol  in  time  to 
be  included  in  the  Map. 

Extra   Weathei'  Telegrams.     The   following  stations  send  extra 
er  telegram  at  half-rates  during  typhoons,  on  receipt  of  certain 
code    words    from    rlongk  >ng :     Amoy,    Canton,    Macao,    Phulien, 
Sharp  Peak,  and  Taihoku.     The  Din  the  Philippines  Weather 

Bureau  also  sends  extra  telegrams  at  hi-  discretion   from   Aparri  "i 
Borne  other  station  nearer  the  typho  in  centre. 

The  extra  9  p.m.  telegram  usually  n  ceived  from  SwatoH  during 
the  typhoon  season,  was  only  sent  occasionally,  owing  probably  to 
ilir  disturbed  condition  of  '!!>•  country. 


—  6   — 


Wireless  Weather  Telegrams. — The  developmenl  of  this  servicg 
has  been  impeded  by  the  war.  Wireless  weather  telegrams  have 
been  received  from  Japanese  and  Dutch  ships,  however,  as  follows: — 


Month. 


Dutch.     I  Japanese. 


January,  . 
February,  . 
March,  — 

April, 

May,  

June, 

J«iy, 

August, .... 
September, 
October,... 
November, 
December, 

Total, 


I  i 

+ 

8 

7 
9 
7 
6 

9 

I I 


95 


6o 


Telegraphic  Curie. — The  six-letter  code  for  daily  weather  tele- 
grams, which  was  brought  into  use  on  February  15.  1915,  has 
continued  to  give  satisfaction.  The  Director  of  the  Japanese  Weather 
Bureau  reports  that  he  is  still  unable  to  introduce  the  code  for 
transmitting  the  Japanese  telegrams,  or  to  substitute  the  12  stations 
agreed  upon  at  the  Tokio  Conference  of  1913  in  place  of  the  1" 
stations  now  reporting. 

Results  of  Weather  Forecasts. —  The  results  of  the  comparison 
of  the  daily  weather  forecasts  with  the  weather  subsequently  ex- 
perienced arc  given  below,  with  the  results  of  the  previous  five 
years : — 


Year. 

Complete   ! 

Partial 

1' 

artial 

Total 

Success.    ] 

Success. 

Failure. 

F;u lu re. 

%     ! 

7° 

% 

% 

191 1 

55 

32 

1 1 

2 

191  2 

62 

3+ 

3 

1 

191 3 

66 

28 

3 

3 

'9H 

62 

32 

5 

1 

1915 

54 

37 

8 

1 

1 9 1 6 

67 

29 

3 

1 

Storm  Warnings. — Storm  warnings  according  to  the  "  China 
Coasl  "  code,  and  the  local  code,  are  displayed  at  Blackhead's  Hill, 
Ftowioon,  when  necessary.  Others  according  to  the  Hongkong 
telegraphic  code  are  sent  to  the  following  ports: — Sharp  Peak,  Arnoy, 
Swatow,  Macao,   Canton,  Pakhoi,  lloihow,  Phulien,  Manila.  Labium, 


I  S                    Hi'-  I  ■  al   wai  i he   I larboui 

II  M  x    "  Tamai       I  p  Godown  1  'ompanj 

.  i«  |(  ii  mi      I                                  lielter  it  fl         rid  to  1  hi 

■  ■I  Si icuttei  -  [aland,  i i  ited  al   I.-  emnn  b 

nilitary  nuth  n ities,  m   I    il    Lai-Chi  the  Standard   '  »il 
1    irnpany 

The  local  nighi  signal    wore  ti  I  from  the  Water  Police 

a  to  the  tower  of  the  Kowloon    Hail  3   ition   in   the  month 

M.IV 

For  i  he  benefit  ■  »1  nal  ivc  crafl  and  i 
exhibit*  I  uring  the  time  thai  any 

the  a1>"      D  I  in  the  Harbour,   I    indicate 

there  is  depn  in   the   ( !hinn   Sea,  and  thai  a 

l\  |>l ii  Warning  i>  di  *plai  .1  in  the  I  [arbour. 

In  the  following  table  are  given  the  number  of  hours  the  local 
als  were  hoisted  in  i  ai  19  I  "  I91fi  : 


Red  Signals. 


Black  - 


]  ><  Mil  I  >  ~. 


Number  <>!  hour 


Nurabei  of  times 

Are  I. 


1912 

151 

1913 

191 1 

1915 

7 

I  2 

20I 


The  red  signals  indicate  thai  the  centre  ol  the  typhoon  is  be- 
lieved to  be  more  than  300  miles  distant,  and  the  black  less  than 
300  miles      Three  bombs  1  i  i-« -<  1  al   intervals  Is  indicate 

thai  winds  1  ii  1  ypln   »n  fi  iree  n .  e  antioipal 

The  figures  in  the  above  table  include  the  number  of  hours  tlia I 
ni-lii  signals,  corresponding  to  tin   red  and  black  day  signals,   were 

■.  .1 


VI.     Mi  rEORoLoon  \i  Onsi  r\  w ions  frojj  Ships,  It. i  \\\  Ports,  .v. 

/.  , d.     In  addition   to  on  isters  kepi  al 

10  stations  in  China,  meteorological  l< 
1 58  alii]  -  1  iperating  in  the  Fi  representing  7 

ervat ions,  have  been  ul  mining  typhoon  tracks 

and  for  those  squar  i    lai  ts  for  which  in  I 

ation  is  lacking.     The  1  were 

I '■..'.  and  'J. ■_'.'.  I 


8  — 


No  progress  lias  been  made  with  the  construction  of  Pilot  Charts 
owing  to  the  absence  on  leave  of  the  Chief  Assistant. 

Comparison  of  Barometers. — Daring  the  year  about  1,300  com- 
parisons of  ships'  barometers  have  been  made  by  means  of  obser- 
vations taken  when  in  harbour,  and  several  direct  comparisons  of 
barometers  for  shipmasters  and  various  persons  in  the  Colony  have 
been  made  at  the  <  Ibservatory. 


VII. — Magnetic  Observations. 

Absolute  determinations  of  magnetic  horizontal  force  and  declin- 
ation were  made  near  the  middle  of  each  month  with  a  Kew  pattern 
magnetometer,  Elliott  Xo.  55,  and  of  dip  with  a  Kew  pattern  dip 
circle,  Dover  No.  71,  four  dip  needles  being  used  in  rotation.  A 
complete  determination  of  horizontal  force  consists  of  one  set  of 
vibrations  taken  between  two  sets  of  deflections. 

Kew  Magnetometer,  Elliott  No.  83,  which  was  sent  to  England 
to  be  altered  in  1014,  was  received  back  in   February.     It   has   been' 
much  improved. 

From  7  comparisons  made  at  the  Kew  I  observatory  in  February, 
June,  and  July,  1915,  it  appeared  that,  with  vibration  magnet  83 
and  mirror  magnet  83c,  Elliott  No.  83  gave  smaller  values  of  X 
than  the  Kew  Standard  by  22y.  (In  the  Annual  Report  for  1915 
the  difference  is  given  as  30y,  but  Dr.  Chree  informs  me  that  the 
standard  values  of  X  originally  furnished  should  be  reduced  by  8y, 
on  account  of  the  difference  between  the  provisional  values  of  K,  P. 
and  Q,  and  those  finally  adopted  for  the  year  1915.) 

From  four  comparisons  made  in  December  1916,  it  appeared 
that  Elliott  No.  55  gives  smaller  values  of  X  than  Elliott  No.  83  (with 
vibration  magnet  83)  by  22y,  indicating  that  Elliott  No.  55  gives 
results  44y  smaller  than  the  Kew  Standard.  No  correction  lias  been 
made  in  this  or  any  previous  Report,  however,  to  the  results  obtained 
from  Elliott  No.  55. 

From  a  report  on  the  results  of  comparisons  of  the  Hongkong 
Magnetic  instruments  with  those  of  the  Carnegie  Institute,  Wash- 
ington, made  at  this  Observatory  in  the  spring  of  1915  it  appears 
that  the  published  values  of  A"  by  Elliott  No.  55  are  lower  than  the 
International  Magnetic  Standard  l>y  12'  ly,  indicating  that  the I.M.S. 
agrees  very  closely  with  the  Kew  Standard. 

As  regards  declination,  Elliott  No.  55  gave  values  0' '4  lower  than 
tin;  I. M.S.,  and  as  regards  dip,  Dover  No.  71  gave  values  l'"8  greater 

than  the  I. M.S. 

VIII.-   -Time  Service, 

Time  Ball.  -The  Time  Ball  mi  Blackhead's  Hill  is  dropped  daily 
at   IT',  Hongkong  Standard  Time  (5ha  m.  of  Greenwich  Time).    The 

hall  is  also  dropped  at  an\  other  hour  in  case  of  necessity.  One 
application  for  a  supplementary  time  signal  was  made  in  the  year 
I  li  It; 


rhe  ball  was  clropp    I  Full}  359  times       fhere  were  t\\  i 

failures.     On   Mai    -"'•  on   foisting  the  ball   it   w  I  that  the 

I,  ,,|  worked  lo  >se  in  its  plunger,  and  ii  was  considered  unadvis- 
ible  to  allow  the  ball  to  fall   until   the  necessary   repairs  had 
effected.     On    December  23  the  lock  Failed  to  discharge  owing  to  in- 
i ,  irrecl  tonsil  m  ol  i  me  "I  the  sprii 

The  apparatus  was  under  repair  on  January  29,  and  from  May 
28 

The  ball  fell  with  an  error  "I  0  "3  or  loss  on  332  >ns,  and 

w  ith  an  en-Mr  of  0"'4  or  0   5  on  20  E  I   ■  I  6 .   ' '  < . 

ii  ;i   i    n.  ;iM.|  l  '2   iccurred  once,  and  of  0  '8  twice. 

The  probable  error  of  the  Time  Ball  for  the  whole  year,  ±0*14, 
was  the  smallest  on  record.  The  monthly  values  for  the  pas!  five 
\ .;us  were  as  foil iws  :  — 


Monti 


Probable  error  of  Time  Ball. 


[OI2  1913  19  1  |.  1916 


January ±°"33       ±0-20       ±0*18       ±01  -       ±1; 

i      ruary '25  21  15  -4+ 

March,. "4  54  -'  «7  '" 

April 13  '21  '--  "^ 

May <i  '•  '  if>  IO 

June 18  'io  16  1;  17 

July 13  '"  -2°  '"  'lo 

lugUSt I-  »5  '2I  1;  '10 

Septembei 16  ''°  14  '*3  '« ' 

October,    -12  -12  14  10  1; 

November 21  ' "  13  16  13 

Decembei '2-  -<>  "  "M  '" 

Means ±o*i8       ±0-20     j  ±0-19       ±0-19       ±0-14 

Transit  Instrument.  —  Observations  for  time  were  made  daily 
with  the  3-inch  transit  instrument  and  the  Hipp  tape  chronograph 
by  the  Chinese  computers,  weather  permitting. 

The  number  of  observations  in  the  years  1915  and  1916  were 

as  followe  : — 

1915.    1916. 

TransitB,                      ...  1,817  1,778 

I  ..vrl  determinations,  >-'  I  891 1 

Azimuth  determinations,  32  3 1 

1  lollimation  determinations,  30 

Transits  ol  the  sun  were  only  observed  when  Btar  transits  m 
not  available  from  the  previous  night. 

The  azimuth  and  colli mation  determinations  were  made  by  the 
Director,  the  Chiei  Assistant,  and  the  First  Assistant.  The  azimuth 
determinations  depend  usually  on  observations  of  the  old  south 
mark. 
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An  examination  of  the  old  south  mark,  on  April  1 L,  showed 
that  the  obelisk  had  tilted  1'75  inches  to  the  West.  The  two  black 
dots  which  formerly  served  as  the  observing  mark,  and  which  are 
situated  half  way  up  the  obelisk,  have  therefore  shifted  0""875, 
which  is  equivalent  to  0S"088,  the  distance  from  the  mark  to  the 
transit  instrument  being  11,354  feet. 

On  March  7  the  new  south  mark  was  lowered  2\  feet,  and  its 
collimating  lens  by  a  corresponding  amount,  in  order  to  obtain  a 
clear  view  of  the  old  south  mark.  Formerly  some  of  the  rays  from 
the  latter  were  intercepted  by  the  pillar  of  the  new  south  mark. 

The  collimation  error  derived  from  the  old  south  mark  now 
usually  agrees  with  that  derived  from  the  other  marks  to  within  the 
probable  error  of  observation. 

Clocks. — The  performance  of  the  standard  sidereal  clock,  Dent 
No.  39741,  has  been  exceptionally  good,  and  appears  to  have  justified 
the  substitution  of  the  invar  pendulum  mentioned  last  year.  A  dis- 
cussion  of  the  rates  for  the  year  1916,  by  the  method  of  least  squares, 
indicates  that  the  barometer  coefficient  is  CPU 76  (increase  of  losing 
rate  lor  an  increase  of  1  inch  of  barometer),  and  the  temperature 
coefficient   0*0026   (increase  of  losing  rate  for  an  increase  of  1°F). 

As,  however,  the  variations  of  temperature  follow  very  closely 
those  of  barometric  pressure,  it  is  doubtful  whether  this  large 
barometer  coefficient,  which  is  about  double  the  theoretical  value, 
is  correct.  With  the  data  available  it  is  not  possible  to  differentiate 
correctly  between  the  effect  of  temperature  and  the  effect  of  barome- 
tric pressure. 

As  a  compromise,  therefore,  between  the  theoretical  and  the 
computed  barometer  coefficient,  the  value  0S'4  has  been  adopted. 

On   this  assumption  the  clock  rate  may  be  expressed  by  the 

formula  r=r0  +  0"4  (p0—p) -0WS92  (t-0-t) 

where  r  is  the  losing  rate  at  the  pressure  p,  in  inches;  and  the 
temperature  t.   in   degrees  Fahrenheit 

and  /■    the  losing  rate  al  the  pressure  p0,  and  temperature tQ. 

It  is  proposed  to  use  the  above  formula  during  cloudy  periods 
in  the  year  1017. 

There  is  no  evidence  of  a  humidity  coefficient. 

In  the  month  of  February  experiments  were  made  to  determine 
the  effect  of  the  electric  sidereal  clock  on  the  rate  of  the  Standard 
sidereal  clock,  which  is  on  the  same  pillar,  the  electric  clock  being 
on  the  north,  and  the  standard  clock  on  the  west  side.  No  effect  on 
the  arc  of  the  standard  clock  could  he  detected,  either  with  large  or 
small  swings  of  the  electric  clock  pendulum,  or  with  the  pendulums 
in  "  coincidence  "  or  "  opposition  ". 

In   the  following  table  is  given  the  excess  of  the  observed  over 

the  inferred  rate  after  cloudy  periods  in  the  year  1916. 
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The  mean  time  clock,  Dent  No.  .'10740,  which  was  fitted  with  an 
invar  pendulum  in  1015,  has  kept  a  fairly  satisfactory  rate  through- 
out the  year. 

A  discussion  of  the  monthly  rates  for  1916,  using  a  barometer 
coefficient  of  0'4,  as  in  the  case  of  the  sidereal  standard  clock,  gives; 
a  temperature  coefficient  of  0S;0421,  decrease  of  losing  rate  for  an 
increase  of  1°  (F)  of  temperature. 

The  Brock  clock  has  been  used  throughout  the  year  for  drop- 
ping the  Time  Ball  and  for  driving  dials  in  various  parts  of  the  build- 
ing, except  from  October  27  to  November  7,  when  Dent  No.  39740 
was  used  for  this  purpose.  In  spite  of  the  invar  pendulum  fitted  in 
1014,  the  rate  has  been  erratic  at  times,  after  keeping  remarkably 
steady  for  several  days.  The  clock  is  corrected  daily  by  the  electric 
regulating  apparatus,  and  its  daily  rate  is  usually  kept  below  0,-5  by 
the  addition  or  removal  of  weights  to  or  from  the  pendulum. 

Further  experiments  with  the  electric  sidereal  clock  indicated 
that  the  best  working  conditions  are  with  an  angle  of  impulse  (3  -  -  12' 
and  y=  4-71',  giving  an  arc  of  about  160'.  The  clock  is  now  out  of 
commission,  pending  the  construction  of  an  underground  room  for 
all  the  clocks.  It  will  then  lie  required  for  driving  a  dial  in  die 
transit  room. 

In  the  mouth  of  October  the  minute  dials  missed  occasionally. 
The  fault  was  traced  to  the  Edison-Lalande  cells  which  operate  the 
minute  relay  circuit.  Dry  cells  were  substituted  and  the  dials  have 
since  worked  without  failure. 

Since  March  23  an  hourly  time  signal  has  been  sent  to  the 
Water  Police  Station,  the  General  Post  Office,  and  the  Cable  Com- 
pany's Office,  along  the  lines  used  for  the  telephone  or  telegraph 
instruments,  by  means  of  apparatus  designed  by  the  Government 
Electrician.  An  electro-magnet  receives  a  current  every  hour  from 
the  mean  time  clock  and,  by  means  of  contacts  on  the  armature, 
short-circuits  these  lines  for  about  0'8  second. 

Batteries. — The  Edison-Lalande  cells  which  were  purchased  for 
use  alternatively  with  the  accumulator  on  some  circuits,  have  proved 
a  failure.  In  some  cells  the  zincs  have  been  eaten  through  at  the 
level  of  the  potash,  and  others  have  become  exhausted,  though  called 
upon  to  do  but  very  little  work. 

The  accumulators  have  given  satisfaction  throughout  the  year. 
Additions  to  the  sulphuric  acid  have  been  made  occasionally,  as 
required.  The  ammonium  phosphate  requires  filtration  after  aboul 
two  months'  work. 

Time  Signals  by  Wireless  Telegraphy. — A  tuner  and  detector. 
with  a  high  resistance  telephone,  were  received  in  the  month  of 
March.  They  were  tested  by  the  Port  Wireless  Officer  and  found 
satisfactory;  hut  the  Audion  amplifier,  purchased  by  the  Crown 
Agents  from  Messrs.  A.W.  Gamage,  was  found  useless,  so  was  re- 
turned to  the  makers. 

The  Marconi  Company  have  been  asked  to  quote  lor  the  install- 
ation of  antennae  and  mast  for  the  receipt  of  wireless  time-signals 
in  accordance  with  a  specification  prepared  by  the  Tort  Wireless 
< ) llicer. 


i; 

,,,_.   to  the  v  '         Paris,  were  unable 

supply  'In'  'li-i  rib  |  \>  ir  itus  Jam  L91G 

I  \      Sim  i  i  it 

Winter  Draughts  at  II  An  nn  weather 

H,i  ins  ,,,  Chi  :i'  Africa  and  South  America 

.  w  inter  droughts al  II  ldednoe\  idonceol  .1  correln 

,,  vvhich  these  drought  licted. 

The   Wind  at  tht  ah      The  tabulation  of  the  anei 

h  records  at  Vict  iri  1  Pi  ak    Hoi  menced. 

An  examination  of  the  records  has  shown  li"\\  are  the 

lificati     *  to   the  Standard    patti  m   ol    B<  ckley's    Anemograph, 

ntioned  in  the  Introduction  to  the  Monthly    M  I    Bulle 

tin   for  January,    I'.H.'..     A   start    has  iduating  the 

drums  of  the  crown  wheels  which  drive  the  velocity  and  direction 

.  ils,  the  formei  to  mil  -  and  the  latter  to  points.     A  worm  wheel 

ftlso  been  fitted  to  record  the  revolutions  of  the  velocity  pencil  on 

1  dial.     The  otlu  iry  modifications  have  uol  ye!    been   made 

\   discussion  of  the  records  promises  to  1 f  considerable  inten 

Th<  irs  already  tabulated  bIiow  that  the  diurnal  inequality 

if  the  wind  velocity  at    Victoria    Pealt   is  quite  differenl   to  thai  at 
Kowloon. 

The  Climate  ■  1  Hon  \  oir   >n  the  .-run:!''   ol  II 

was  published  on  -I  ul;    12 

Rainfall  \l  ip     /  Ci  i  >nal  monthly  rainfall  ma] 

China  have  been  constructed  ;  principally  from  data   published   by 
the  Xi kauri  1  Ibservatorj   and  the  records  from  stations  of  the  Chim 
Maritime  ( lustoms. 

The  results  show  that  the  wettest  area  is  near  the  mouth  of  the 
i'angtze  in  January,  becoming  more  and  1  th   until  in  May 

the  wettest   district   is  a   little  to  the  north         ;  In  June 

it  is  farther  north,  and  in  July  is  in  the  neighbourhood  of  Pakhoi 
in  August  and   September  it   is  apparently  slightly  to  the  south  ol 
Hongkong,     fn  <  October  and  November  ii  lies  over  the  lower  Van. 
\  alley,  and  in  December  its  position  is  doubtful,  l>nt  probably  Bome- 
where  between   the  lowi  Valley  and  the  south  coast 

China. 

The  driest  area  is  in  the  neighbour!] I  ol  the  <lult  of  Pechili 

in   each    month.     The    wettesl    month    is   Ji and   the  driest    is 

I  tecember 

Returns  from  many  more  stations  are  necessary  before  detailed 
infall  maps  can  be  i    astruet  I.     On  Maj   18  a  five-inch  raingauge 
was    sent    to    the  Ri  n  De  Velde,    of   the    Roman    Catholic 

Mission  ;ii  1 1  -    1  lia,  who  I  ;  years  noted 

il„.  number  ■  I  rainy  days  at  his  station,  and  after  each  fall  ol  rain 
measured  the  depth  to  which  it 'had  penetrated  into  the  ground, 
having  no   rain  Father  Van    De  Velde  now  measures  the 

n    tall   daily,  and   very   kindly  forwards  » 1 » •  ■   return 
I  [1  mgkong  e\  ery  mi  mth 


—   14  — 

Level  Bubbles.—  An  examination  of  three  level  bubbles  supplied 
by  Messrs.  Troughton  and  Simms  as  highest  grade  instruments, 
shewed  that  the  scale  value  of  each  was  very  irregular,  and  that  over 
the  irregular  portions  of  the.  tubes  the  amount  of  movement  of  the 
spirit  for  a  given  tilt  varied  very  considerably  according  to  the 
direction  of  motion  of  the  spirit,  and  the  scale  reading  at  the  instant 
of  tilting.  It  appears  to  be  impossible  therefore  to  construct  a 
satisfactory  table  showing  the  angular  value  of  different  scale  read- 
ings, when  the  bubble  tube  is  irregular. 

X. — Miscellaneous. 

Staff. — No  change  occurred  in  the  European  staff  during  the 
year.  Mr.  C.  W.  Jeffries,  the  Chief  Assistant,  was  on  leave  of 
absence  from  February  14  to  November  5.  During  this  period,  Mr. 
B.  D.   Evans,  the  First  Assistant,  acted  as  Chief  Assistant. 

The  Director  acted  as  a  censor  of  cablegrams  from  January  5 
to  December  31,  Mr.  Jeffries  from  January  1  to  February  !),  and 
from  December  7  to  December  31,  and  Mr.  Evans  throughout  the  year. 

Li  Yung-shing,  telegraphist,  was  promoted  to  the  Radio-tele- 
graph Station  on  March  1.  The  vacancy  thus  caused  was  filled 
by  the  appointment  of  Yuen  Lai-sang. 

Expenditure. — The  annual  expenditure  on  the  Observatory  for 
the  past  ten  years  is  as  follows: — 


Year. 

Total  Ex 

pen  1 

liture. 

Illfl'C 

ase. 

Decrease 

1907 
1908 
1909 
1910 
191 1 
1912 

I91 3 

1914 
1915 
1916 

20.1 10 
21,1 10 
22,388 

21,787 

23,353 
22,595 
24,255 

25, 398 
23,233 

2i,977 

c. 

53 
61 

63 

55 
02 
08 

49 
3' 

1 2 

78 

"5 

1  000 

1,278 

c. 

36 

08 
02 

47 

41 

82 

$ 

C. 

601 

08 

1.565 

757 

94 

1 ,660 
1,142 

2,165 
!,255 

19 

34 
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